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Patent Claims 

1. Combined use of a pulmonary surfiactant and a PDE5 inhibitor for preventing or reducing the 
onset of symptoms of a disease, or treating or reducing the severity of a disease in a patient in need 
thereof, in which disease pulmonary suriactant malfunction and/or phosphodiesterase 5 (PDE5) activ- 
ity Is detrimental. 

2. Use of a combination of a pulmonary surfactant and a PDE5 Inhibitor for the preparation of a 
medicament for preventing or reducing the onset of symptoms of a disease, or treating or reducing the 
severity of a disease in a patient in need thereof, in which disease pulmonary surfiactant malfunction 
and/or phosphodiesterase 5 (PDE5) activity is detrimental. 

3. Method for preventing or reducing the onset of symptoms of a disease in which pulmonary surfiac- 
tant malfunction and/or phosphodiesterase 5 (PDES) activity is detrimental, or treating or reducing the 
severity of a disease in which pulmonary surfiactant malfunction and/or phosphodiesterase 5 (PDES) 
activity is detrimental by administering to a patient in need thereof an effective amount of (1 ) a pulmo- 
nary surfactant and (2) a PDES inhibitor. 

4. The method according to claim 3, wherein an effective amount of (1) a pulmonary surfactant and 
(2) a PDES inhibitor is administered simultaneously to a patient in need thereof. 

5. The method according to claim 3, wherein an effective amount of (1) a pulmonary surfactant and 
(2) a PDES inhibitor are administered in succession, close in time or remote in time, in any order 
whatever to a patient in need thereof. 

6. IVIethod for preparing a pharmaceutical composition which is effective for preventing or reducing 
the onset of symptoms of a disease in which pulmonary surfactant malfunction and/or phosphodi- 
esterase S (PDES) activity is detrimental, or treating or reducing the severity of a disease in which 
pulmonary surfactant malfunction and/or phosphodiesterase 5 (PDES) activity Is detrimental, which 
method comprises mixing an effective amount of a pulmonary surfactant and a PDES Inhibitor with a 
phanmaceutically acceptable carrier. 

7. Use or method according to any of claims 1 to 6, wherein the pulmonary surfactant is selected 
from the group consisting of POfRACTANT ALFA, BERACTANT, BOVACTANT, COLFOSCERiL 
PALMITATE, SURFACTANT-TA, CALFACTANT, PUMACTANT, LUSUPULTIDE OR SINAPULTIDE. 

8. Use or method according to claim 7, wherein the pulmonary surfactant is LUSUPULTIDE. 
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9. Use or method according to any of claims 1 to 6, wherein the PDE5 inhibitor is selected from 

4- Methyl-5-(4-pyridinyl)thiazole-2-carboxamlde; 
2,2\2^2"4(4,8-dlplperidlnopyrimldoI5.4<l]pyrimidine-2.6<liylH^^ 
2-(2-propoxyphenyl)purin-6(1 H)-one2-(2-propoxyphenyl)-1 ,7-dihydro-5H-purin-6-one; 

1- [6-chloro-4-(3,4-melhylenedloxyben2ylamino)qulnazolin-2-yO-piperidme-^ 
{+)-cis-5-methyl-2-[4-(trifiuoromethyl)benzyl]-3,4,5,6a7A9-octahydroc^^^ 
b]purln-4-one; 

5- [6-fluoro-1 -(phenylmethyl)-l H-indazol-3-yl]-2-furan-methanol; 
cis-2-hexyl-5-methyl-3,4,5,6aJ3.9,9a<>ctahydrocydopent[4.5]imidazo-[2,1-b]purin-4^^ 
4-{3-chloro-4-methoxybenzylamlno)-1-(4-hydroxyplperidin-1-yl)-phthala2ine-6-carbonitrile; 
(6R,12aR)-2,3,67J2.12a-hexahydro-2-methyl-6-{3,4-methylenedioxy-phenyl)- 
pyrazino[2',1':6,1]pyridoI3,4-b]indoi6-1 .4-dione; 

2- [2-^thoxy-5-(4-ethylpiperazin-1-ylsulfonyl)phenyl]-^-methyl-7-p^^ 
one; 

1- ethyl-44[3-[3-ethyl-47<lihydro-7-^xo-2-(2-pyridinylmethy^^^^ 
propoxyphenyl]suifonyl]-piperazine; 

2- (2-methylpyridin^ylmethyl)-1 -oxo-8-(2-pyrimidinyImethoxyH-(3,4,5-trlmethoxyphenyl)-1 ,2- 
dihydro[2,7]naphthyridlne-3-carboxylic acid methyl esten 

3- (1-methyl-7-oxo-3-propyl-6,7-dihydro-1H-pyrazolo[4.3-d]pyrimidln-5-yl)-N-[2-(lH^^^ 
yl)ethyl]-4-propoxybenzenesulfonamlde; 

1- (2-chloroben2yl)-3-lsobufyiyl-2-propylindole-6-carboxamide; 
N-(3,4-dimethoxyben2yl)-2-[2-hydroxy-1(R)-methylethylamlno]-5-nltrobenz^ 
5^2-«thoxy-^(4-fn6thyl-1-piperazinylsulfonyl)phenyl]-lHTriethyl-^n-pfopyl- 
pyrazolo[4,3<l]pyrimidin-7-one; 

3-ethyl-8-[244-(hydroxymethyl)piperidin-1-yl]ben2ylamino]-2.3<lihydro-1HH 

2- thione; 

2- (4-aminophenyl)-1-oxo-7-(2-pyridinylmGthoxy)-4-(3,4,5-trimGthoxyphenyl)-1,2-dihydrofe 
carboxylicacid methyl ester; 

pentane-1-suIfonic add [1 -I3-(3,4-dichloro-benzyl)-2-methyl-3H-benzoimidazol-5-yl]-melhanoyl}- 
amide; 

1- P-(7,8-dihydro-8K)xo-1H-imldazoI4.5-g]qulnazolin-*-yl)-4-propoxyphen^^ 
methylpiperazine; 

1 -cydopentyl-6-(3-ethoxy-4-pyridinyl)-3-ethyl-1 ,7-dihydrD-4H-pyrazolo[3,4-cl]pyrimldln-4.one; 

3- ethyl-5-I5-(4-ethylplperazin-1 -ylsulfonyI)-242-methoxy-1 (R)"methyl^^^ 
dihydro-2H-pyra2oIo[4,3-dl-pyrimidin-7-one; 

2- {1 H-imidazol-1 -yl)-6-methoxy-4-{2-methoxyethylamino)-quinazolfne; 
(1Z)-N-benzyI-2-[6-fluoro-2-methyi-3-(3,4.5-trimethoxybenzylidene)-3H-inden-1-yO^^^^ 
3,6-dihydro-5-(o-propoxyphenyl)-7H-s-triazolo[4.5-d]pyrimidin-7-one; and 
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3,4Kiihydro-6-[4-(3,4-dimethoxybenzoyl)-1-piperazinyl]-2(1H)-quinolinone, ora pharmaceutically ac- 
ceptable salt or a N-oxide thereof or a pharmaceutically acceptable salt of the latter. 

10. Use or method according to any of claims 1 to 9, wherein the PDE5 inhibitor is selected from 

4- Melhyl-5-(4-pyridinyl)thia20le-2-carboxamide; 
2,2\2^2'"-[(4,8-dipiperidlnopyrimidoI5,4-d]pyrimldine-2,6-diyl^^ 
2-{2"propoxyphenyl)purin-6(1H)-one2-(2-propoxyphenyl>1.7-dihydro-5H-purin-6-one; 

1- [6-chloro-4-(3,4-methylenedioxybenzylamlno)quinazoIin-2-yl]-piperidine-4-carboxylic acid; 
(+)-ds-5-methyl-2-[4-(trifluoromethyl)benzyO-3,4.5,6aJ,8.9<)Ctahydrocyclopen^^^ 
b]purin-4-one; 

5- [6-fluoro-1 -(phenylmethyl)-l H-indazol-3-ya-2-furan-methanol; 
ds-2-hexyl-5-methy|.3.4.5,eaJ.8,9.9a-odahydrocyclopent[4,qimidazo-[2,1-b]puri^ 

4- {3-chloro-44nethoxyben2ylamlno)-1-(4-hydroxypiperidin-1-yl)-phtt^^ 
(6R,12aR)-2,3,6,7,12,12a-hexahydro-2-methyl^(3.4-methylenedloxy-phenyl)- 
pyrazino[2M •:6,1]pyridoI3,4-b]indole-1 ,4-dione; 

2- [2-ethoxy-5-(4-ethylpiperazin-1-ylsulfonyl)phenyl]-5-methyl-7^^ 
one; 

1-ethyl-4-[[3-[3-ethyl-47-dihydro-7-oxo-2-(2-pyridlnylmethyl>2H-^^^ 
propoxyphenyOsulfonyl]-piperazine; 

2H2-methylpyridln-4-ylmethyl)-1^)xo-8-(2-pyrimldinylmethoxy)-4-(3.4,^ 
dlhydro[2,7]naphthyridine-3-carboxylic acid methyl ester; 
3^1-methyl-7-oxo-3-propyl-67-dihydro-1H-pyrazolo[4.3-d]pyrimidln-^^^^ 
yl)ethyl]-4-propoxyben2enesulfonamide; 

1- (2-chlorobenzyi)-3-isobLrtyryl-2-propylindole-6-carboxamide; 
N-(3,4-dimethoxybenzyl)-2-[2-hydroxy-1(R)-methylethylamlno]-5-nitrobenzamide; 

5- [2-ethoxy-5<4-methyl-1-plperazlnylsulfonyl)phenyO-1-methyl-3-n-propyl-1,6-dihydro-7H- 
pyrazolo[4,3-d]pyrimidin-7-one; 

3- ethyl-8-I2-[4-(hydroxymethyl)piperidin-1-yl]benzylamino]-2,3-dihydfX)^ 

2- thione; 

2- (4-aminophenyl)-1-<)xo-7-(2-pyridinylmethoxy)-4-(3,4,5-trimethoxyphenyl)-1^ 
carboxyllc add methyl esten 

pentane-1-sulfonicacld [H3-(3,4Klichloro-benzyl)-2Hrnethyl-3H-4)enzolmida2ol-5-yO-meth^^ 
amide; 

1-[[3-(7.8-dihydro-8-oxo-1HHmidazo[4,5-g]qulnazolin-6-yl)-4-propoxy^ 
methyipiperazlne; 

1- cydopentyl-6-(3-ethoxy-4-pyridinyl)-3-ethyl-1,7-dihydro-4H-pyrazoloI3,4-d^ 

3- ethyl-5-l5-(4-ethylpiperazin-1 -ylsulfonyl)-2-[2-methoxy-1 (R)4nethy^ 
dihydro-2H-pyrazolo[4.3-d]-pyrimldin-7HDne; 

2- (1 H-lmidazol-1 -yl)-6-methoxy-4-(2-methoxyethylamino)-quinazoline; 
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(1Z)-N-benzyl-2-[6-fluoro-2-methyl-3-(3.4,5-trimethoxybenzy^ 
3,6<lihydro-5-(o-propoxyphenyl)-7H-s-triazolol4,5-cQpyrimidin-7-on 

3,4-dihydro-6-[4-(3,4-dimethoxybenzoyl)-1-pIperazi ora pharmaceutlcally ac- 

ceptable salt or a N-oxide thereof or a pharmaceutically acceptable salt of the latter. 

1 1 . Use or method according to any of claims 1 to 6, wherein the PDE5 inhibitor Is selected from the 
group of SELECTED PDE5 INHIBITORS. 

12. Use or method according to any of claims 1 to 6. wherein the SELECTED PDE5 INHIBITOR is 
selected from the group consisting of SILDENAFIL, VARDENAFIL or TADALAFIL 

13. Use or method according to any of claims 1 to 12, wherein the SELECTED PDES INHIBITOR is 
selected from the group consisting of SILDENARL. VARDENAFIL or TADALAFIL 

14. Use or method according to claim 13, wherein the SELECTED PDES INHIBITOR is SILDENAFIL. 

15. Use or method according to any of claims 1 to 14, wherein the disease in which pulmonary surfac- 
tant malfunction and/or phosphodiesterase 5 (PDES) activity is detrimental is selected from the group 
consisting of COPD, bronchitis, bronchial asthma, pulmonary fibroses, emphysema, interstitial pulmo- 
nary disorders, pneumonia. ALI, ARDS, IRDS and asthma bronchiale. 

16. Pharmaceutical composition suited for the use according to claims 1 and 2, comprising as a 
fixed combination 

(a) an effective amount of a pulmonary surfactant and 

(b) an effective amount of a PDES inhibitor, and optionally 

(c) a phanmaceuticaily acceptable carrier. 

17. Pharmaceutical composition according to claim 16, which is a fixed phanmaceutical composition 
for intratrachealiy or intrabronchially instillation. 

18. Pharmaceutical composition suited for the use according to claims 1 and 2, comprising as a free 
combination 

(a) an effective amount of a pulmonary surfactant and optionally a pharmaceutlcally ac- 
ceptable carrier and 

(b) an effective amount of a PDES inhibitor and optionally a pharmaceutically acceptable 
carrier. 

19. Pharmaceutical composition acconJing to any of claims 16 to 18, wherein the pulmonary surfac- 
tant is selected from the group consisting of PORACTANT ALFA, BERACTANT, BOVACTANT. 



wo 2004/110450 



PCT/EP2004/051120 



25 

COLFOSCERIL PALMITATE. SURFACTANT-TA. CALFACTANT. PUMACTANT, LUSUPULTIDE OR 
SINAPULTIDE. 

20. Pharmaceutical composition according to claim 19, wherein the pulmonary surfactant is 
LUSUPULTIDE. 

21. Pharmaceutical composition according to any of claims 16 to 18, wherein the PDE5 Inhibitor is 
selected from 

4-Methyl-5-(4-pyridinyl)thiazoIe-2-carboxamide; 

2,2^2'^2"^[(4,8.dipiperidinopyrimido[5,4.d]pyrimld^ne-2.6-diyi)-dinltrilo]4etraeth 

2-(2-propoxyphenyl)purin.6(1H)-one2-(2-propoxyphenyl)-17-dihydrD-5H-purln-6-^^^ 

H6-chloro-4-(3.4-methylenedioxybenzylamino)quinazolin-2-yO-piperidine-4-carboxyfi 

(+)KJis-5-methyl-2-[4-(trifluoromethyl)ben2yl]-3,4,5.6a.7,8,9-ort^^ 

b]purin-4-one; 

6-[6"fluoro-1-(phenylmethyl)-1HHndazol-3-yO-2-furan-methanol; 
cis-2-hexyl-5HTiethyI-3,4.5.6a,7,8,9,9a-octahydrocydopent[4.5llmidazo-[2,1-.b^^ 

4- (3-chloro-4-methoxybenzyIamino)-1-(4-hydroxypiperidin-1-yl)-phthalazine-6-carbonitri 
(6R.12aR)-2.3,6.7.12,12a-hexahydro-2-methyl-6-(3.4-methylenedtoxy-phenyl)- 
pyra2lno[2\1 ':6,1]pyrido[3,4-b]indole-1 ,4-dione; 

2-[2-ethoxy-5-(4-ethylpiperazin-1-ylsulfonyl)phenyl]-5-methyi-7-propylimid^^ 
one; 

1- ethyl-4-[[3K3-ethyl-4,7-dihydro-7-oxo-2-(2i)yridiny!methyO 
propoxyphenyl]sulfonyl]-plperazine; 

2- (2-methylpyridin-4-ylmethyl)-lK)xO'*.(2-pyrimidinylmethoxy)-4-(^ 

dihydro(2,7]naphthyridine-3-carboxylic acid methyl ester; 

3- (1-methyl-7-oxo-3-propyl-67-dihydro-1H-pyrazolo[4,3^]pyrimidln-5-yl)-N4^^^ 
yl)ethyl]-4-propoxybenzenesuIfonamlde; 

1- (2-ch!orobenzyl)-3-isobutyryl-2-propyIindole-6-carboxamide; 
N-(3.4-dimethoxybenzyl)-2-[2-hydroxy-1(R).methylethylamino]-5-nitrobenzamlde; 

5- [2-ethoxy-5-(4-methyl-1 -piperazinylsulfonyl)phenyl]-1 -methyl-3-n-propyl-1 ,6-dihydro-7H- 
pyrazolo[4,3-d]pyrimidin-7-one; 

3-ethyl-8-(244-(hydroxymethyl)piperldln-1-yl]ben^lamino]-2.3-dihydro 

2- thione; 

2-(4-amlnophenyl)-1-oxo-7-(2-pyridlnylmethoxy)-4-(3.4,5-trimetho^^ 
carboxylic acid methyl ester; 

pentane-^l -sulfonic acid (1 -l3-(3,4-dichloro-benzyl)-2-methyl-3H-benzoimidazol-5-yl]-methanoyl}- 
amide; 

1-[[3-(7,8-dihydro-8-oxo-1IH-imldazoI4,5-g]quinazolin-6-yi)-4-propoxyphenyl]sulfonyl^^ 
methylplperazine; 
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1 - cydopentyl-6-{3-ethoxy-4-pyridinyl)-3-ethy!-1 7-dihydrO'4H-pyra2olo 

3- ethyl-^-[5-(4-ethylpiperazin-1-ylsulfonyl>2-[2^netho)cy-1(R)^ 
dihydro-2H-pyrazolo[4,3-cQ-pyrimidin-7-one; 

2- <1HHmlda2ol-1-yl)-6-methoxy-4-(2Mnethoxyethylamino><iuinaTO^ 
(1Z)-N-ben2yl-2-[64luoro-2Hrne%l-3-(3.4,5-trimethoxybe^ 
3,6<lihydro-5-(oi3ropoxyphenyl)-7H-s-triazolo[4,5-d]pyrimidin^^ and 
3,4-dihydro-6-I4-(3,4HjlmethoxybenzoyI)-1-pipera2inyl]-2(1H)-quinol^ or a pharmaceutlcally ac- 
ceptable salt or a N-oxide thereof or a pharmaceutically acceptable salt of the latter. 

22. Pharmaceutical composition according to any of claims 16 to 21 , wherein the PDE5 inhibitor is 
selected from 

4- Methyl-5-(4-pyridinyl)thiazole-2-carboxamlde; 
2,2\2^2"'-[(43<llpiperidinopyrimldo[6,4-d]pyrimidine-2.6^^^ 
2-(2-propo)^henyl)purin-6(1 H)-one2-(2-propoxyphenyl)-1 ,7-dihydio-5H-purin-6-one; 

1 -[6-chloro-4-(3,4"methytenedioxybenzylamino)quinazoIin-2-yQ-piperidine^^^ acid; 

(+)-ds-5-methyl-2-[4"(trifluoromethyl)benzyO^A5,6aJ.8,9-octahydro 

b]purln-4-one; 

6-[6-fIuoro-1-(phenyImethyl)-1H-indazol-3-yI]-2-furan-methanol; 
cis-2-hexyl~54nethyl-3,4,5,6a.7,8,9,9a-octahydrocydopent[4,5]imidazo-[2,1'b]purin-4-^^ 

4- (3-chloro-4-methoxybenzylamino)-1-(4-hydroxypiperidin-1-yl)-phthalazine-6K)arbonit^^ 
(6R,12aR)-2.3,67,12,12a-hexahydro-2Hfnethyi-6-(3,4-methylenedioxy-phenyl)- 
pyrazlno[2',r:6,1]pyridoI3,4-b]indole-1,4-d!one; 
2-[2-ethoxy-5-(4-ethylpiperazln-1-ylsulfonyl)phenyl>5-methyl-^^^ 

one; 

1- ethyl-4-[[343-ethyl-47-dihydro-7-oxo-2-(2-pyridinylmethyl)-2Hi>yr^ 
propoxyphenyl]su!fonyl]-piperazine; 

2- (2-methylpyridin-4-ylmethyl)-1-oxo-8-{2-pyrimidinylmetho;y)-4-(3,4,54rimeft 
dihydnoI2,7]naphthyridine-3-carboxylic acid methyl esten 

3- (1 -methyl-7-oxo-3-propyl-6.7-<lihydro-1 H-pyrazo[o[4,3-d]pyrimidin-5-yl)-N-[2-(1 -methylpyrrolidin-2- 
yl)ethyl]-4-propoxybenzenesulfonamlde; 

1- (2-chloroben2yl)-3-lsobutyryl-2-propyllndole-6-carboxamlde; 
N-(3,4KllmethoxybenzyI)-2-[2-hydroxy-1(R)Hfnethylethylami^^^^ 

5- [2-ethoxy-5-(4-methyl-1-plpera2lnylsulfbnyl)phenyO-1-methyl-3-n-pro 
pyrazolo[4,3-d]pyrimldin-7-one; 

3-ethyI-842-I4-(hydroxymethyl)plperidin-1-yl]benzylamlno]-2>dihydro 

2- thione; 

2-(4-aminophenyl)-1-oxo-7-{2-pyridinylmethoxy)-4-(3,4,5-trimethoxyphenyl)-1^ 
carboxylic acid methyl ester; 
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pentane-1-sulfonlc add [1 -[3-(3,4-dichloro-benzyl)-2-methyl-3H-benzoimidazol-5-yl]-methanoyl}^ 
amide; 

1-[[3-(7,8-dlhydrc>-8<)X(>-1H-imidaMl4,5-g]^^^ 
methylpiperazine; 

1- <ydopentyl-6-(3-ethoxy-4-pyridinyl)-3-ethyl-1,7KJihydro^ 
3-ethyl-5-[5-(4-ethylpiperazin-1-ylsulfonyl)-2-[2-flriethoxy^ 
dihydro-2H-pyrazolo[4,3-d]-pyrimidin-7-one; 

2- (1 H-imidazol-1 -yl)-6<nethoxy-4-(2-^ethoxyethylamino)-quinazoIine; 
(1Z)-N-benzyl-2-[6-fiuoro-2-methyI-3-(3,4,5-trimethoxyben^^ 
3,6-dihydro-5-(o-'propoxyphenyl)-7H-s-triazolo[4,5-d]pyrimidin-7-one; and 
3,4-dlhydro-6-[4-(3,4-dimethoxybenzoyl)-1-pipera2inyl>2(1H)-quinolmone, ora pharmaceutically ao 
cdptabld salt or a Noxide thereof or a pharmaceutically acceptable salt of the latter. 

23. Pharmaceutical composition according to any of claims 16 to 18. wherein the PDE5 Inhibitor is 
selected from the group of SELECTED PDE5 INHIBITORS. 

24. Pharmaceutical composition according to any of claims 16 to 18, wherein the SELECTED PDE5 
INHIBITOR Is selected from the group consisting of SILDENAFIL, VARDENAFIL or TADALAFIL 

25. Phamnaoeutical composition according to any of daims 16 to 24. wherein the SELECTED PDE5 
INHIBITOR is SILDENAFIL 

26. Use of a pharmaceutical composition according to any of claims 1 6 to 25 for the treatment of 
COPD, bronchitis, bronchial asthma, pulmonary fibroses, emphysema. Interstitial pulmonary disorders, 
pneumonia, ALI, ARDS, IRDS or asthma bronchiale. 

27. Use of a pharmaceutical composition according to claim 26, wherein the pulmonary surfactant is 
administered by intratracheal or intrabronchial instillation and the PDE5 inhibitor is administered orally. 

28. Use of a pharmaceutical composition according to claim 27, wherein the pulmonary surtectant is 
LUSUPULTIDE and the PDE5 InhlbKor Is SILDENAFIL 



